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TEACHING AND LEARN ING
THE METRIC SYSTEM

. ‘,“ . . / R . . , bl , .

This metric nstructiona package was designed to meet job-related

“

- metri measurement needs of students. To use this package students.

should already know the occupational terminology, measurement
" terms, and tools currentl§ in use. These materials were prepared with
the help of experienced yocational teachers, reviewed by experts, tested

in classtooms’in' different parts of the United States, and tevised before

1 gistribution.

R

Fach of the five units of ipstruction contains performance objec:

trves learning--activities, and supporting information in the form of

text, exercises, and tables. [n aldition, suggested ‘teaching techniques -

4areincluded. At the back of this package are objective-based evaluation
items, a page of answers to the exercisés and tests, 4 list of metric
' matenals needed for the attivities, references and a list of supplrers

L

Classroont experiences with this instructional package suggest the =

following teaching-lea‘rning strategies:

1. Let the frrst expenences be informal to make learnrng the metric
system fun, - ' o

- ' ' v ]
2, Stude‘nts learn better when metric units are compared to familiar

ob]ects Everyone should learn to “think metric.” Co paring
metnc uluts to customary Units can be confusmg

| 3 Students will learn qurckly to estimate and measure in metric unrts '

by “doing.” - .

. -l Students should have e:lpenence with measuring activities before
gettrn(; too. much rnforma.tron

5. Move through the unrts inan order which emphasrzes the sim-
. plicity of the metric system (eg., length to area to yolume)

6. _Teach one concept at a time to avord overwhelmrng students with

too much materral

Unit 1 is a general introduction to the metric system of measureq

-ment which provides informial, hands-on experiences for the students.
Thys unit enables students to-become familiar with the basic metric
units, their symbols, and, fneasurement instruments; and o developa
set of mental references for metric values, The ‘metric syster of nota-

sexplarned . : :
EC e

"~ ships. v

|

LI e

. " Unit 2 provides the metric terms which are used in this occupation
and gives experience wl( dbcupational measurement tasks.

)

Unit 3 focuses on job- related metnc equrvalents and their relatron

r ’,JJ
Unrt4 provides experience with recognizing and using metric

instruments and tools in occupational measurement tasks. [t also pro- - -
" .vides experience in comparing metric and customary measurement in-

struments

Ulnts is designed to give students practice in converting custom-

. ary and metrrc measurements. Students shotild learn to “think metric”

and avoid comparing customary and metric ynits. However, skill with

. conversion tables will be useful dunng tlre transrtron to metric in each

occupation.

Using These lnstructronal Materrals -

This package was designed to help students learn a core of knowl
edg about the metric system which they will use on the job. The
exetcises facilitate experiences with measurement instruments, tools,

- and devices used in thrs occupatron and job-related thsks of estrma.trng
: and me

ing. |

This instr. yonal package also was designed to accommodate a-
vatiety of individual -eaching and learning styles. Teacher(are encour-

.+ aged to adapt these materials to their own classes. For example, the

information sheets may be given to students for self- study References
may be used as supplemental resources. Exerfises may be used in inde-

. pendent study, small groups, or whole-class activities.  All of the

3

materials can bel expanded by the teacher.

"

Glotia S Cooper

Joel H. Magisos -

Bditors .

This publicarlon was developed pursuant 10 contract No. OEC:0-74-9335 with the

Bureau of Occupational and Adult Education, U.S. Department of Health, Fduca:

tion and Welfare, However, the opinions expressed herein do not necessarily

reflect the position or policy of the U.S, Office of Education and no offcial -
, endorsament by the U S Office of Education should be inferred.
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SUGGESTED TEACHING SEQUENCE

‘1.” ‘These ietfeductery exercises may,require

two or three teaching periods for all five

areas of measurement. . b
2. Exercises should be followed in the order |

given to best showethe relationship
" between length, area, and volume

3. Assemble the metric measunng devices
(ules, tapes, scales, thermometers, and
megsuring containers) and objects to be
measured.* ' '

* 4, . Set up the equipment at work stations

for use by the whole class or as individu-
alized resource activities.

5. Have the students estimate, measure,and -

record using Exercises 1 through 5.

" 6 Present information on notation and

make Table 1 available. \

7. Follow up with group dlscucslon of
" activities. R

. *Other school departments may have devices which
" can be used. Metric suppliers are listed in the reference

section, .

The student will demonstrate these skllls for.the Linear, Area, Volunge or Capaclty, Mass
Temperature Exercises, using the metric terms and measurement devices listed hete. ?’I

OBJECTIVES - B U

SR
* - EXERCISES -
SKILLS | Ly | ‘. Lo
S “Linear Ares - {Volume oc Capacity | . Mo’ . Temperature
s | eS8 | wrn | (q.s-w) e
1. Recognize and use the miilimelre {mm) eqlim e\lbiec'i- ) i dqm Celsius
unit and its symbal fgr: _ cenlimetre metre [em’) l : lC)
centimetre (em) (cm’)" hloan " (kg)
2. Select, use, and read the cubichetre |
wpropala meemring | mete  (m) | oquee | (m) " A
instrunsents for: [ | e T o
: , wh, e w1
3. Suteorshows ‘ o ST
. physieal reference for: . mifilitre (ml) - ‘ :
114 Estimatewithin25% . | height, width, or zhnmol" 'cuplcity of ihemue! ol'uecu ‘the lemperature of )
of tiWectusl measure | length of objects | agivensurface] containens insmu.urxq Kile- " | the air or a liquid
- s ‘ x MG .
{ . . Lo e Lo
s Read corvectly metre stick, metric e'i‘clunmnu |§lle'|nm;ule A Celsius thermometer
| tapememure and | ongradusted | ana gram scale
| L | metric nilen s volujerasar- | 4
o ingdeview | ¥
\ il
o \ | i
W | ‘1\
:\ - a
'RULES OF NOTATION A

1. " Symbols are not capltahzed uhess the unit is a proper name (mm not MM)

Symbols are not followed by penods (m not m.).
. Symbolsare not followed by an s for plurals (25 g riot 25 gs).
. A space symtes the numerals'from the unit symbols (41 not 41).

. Spaces, not commas, are used to separate large nurrb(ers into groups of three
' dnglts (45 271 kmnot 45,271 km).

A %I0 precedes the decimal point if ‘the number is less than onet(0.52 g not 52 g)

3
4
5
& Litre apd metze can be spelled either with an -re or -er ending.

~
N ,
’ Ly

o Info{;atudnSt‘I 1




c [ t i, . et e T . , !
‘ ) . . ‘ v\ ] L .
. , - | ‘“' . ¢~ . “r . w ‘ o K « Q;-i’ . Q"‘ | l
 METRICUNITS, BYMBOLS, ANDREFERENTS .~ METRIGPREFIXES - "
Quintity | Metric Uni Symbol | Useful Referents 1 S BT PR SRR B
: — 4 ‘ . St Submultiples . ( 9” C
Lengh | millimetre = 'Elm , \l‘hickneuofdimeorp;ber g \, 1«000008= 108 | mega (g i) Mol L
N T | dipwire - . 1 L
~ ‘ : — O A N ISR
| centimetre on Width of paper clip N 1009 0. kilqylklfo) : k. ,
Imete fw | Heightoldoorabout2m: | - ol w00t et | on T
.| lomete km | 12-minute walking distance | | 10=10' ‘dﬁj.}dak’a) a |
Area ‘square . n Area of thisapace ' ' Bau.Unitl=, 0 |- , , '
- | centimetre. en’ ‘ - ’ N I . .
o . , ‘ 01=10 'deci(du‘i)' . d
I - T S 00=10"7 [ | e ;
“|'aquare metre fmt Ar'eavofcnrdtabléiop k . 00012107 | millioll) |8 om
' | hectare ha Fi)othall“ﬁ;ld including sidelines | 0,000 001 =107 micro (mikeo) | 4 | . -
and end zones : . .
* | Volumeand: | millitre m - | Tespoonissml . ¢ | , : e
I A ! A it mote than 1 quat . R Table1-b -
° | eubic - | ' o
v centimetre em’ | Volume of this container S ’ '
4 . : . .
1 ' ‘ | i : ‘ g YA \('
o ’ . ' ’ / {
g Vo e
‘ o P
—— | C. | '
1 cubic metre m’ . |Alttlemore thana cubieyerd | o T4 v
Mass ‘milligram ' mg ' | Apple seed about 10 mg, grainof | o . v’ . ‘
- , uE wtimg . . ! e o ,
¢ | gram gd\‘ Nickelabout§g  * L _— Lo : )
R TR g ' I T ¢,
" | ilogam kg, ¢ | Webster's Collegate Dictionary ‘ : - Co
v | metrcton  sf. " O F E R ‘ o
£ (1000 kilograms) LL“ Volkswagen Beetle R . v
T / ' ' ' . I .
e | o B .
. T/abla 1-a ' A g ,
. g ' . , f ‘ /‘/ .n' ll
¢

.t / ' o . \
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. LINEAR MEASUREMENT ACINITIES = )
o 8t your side. Move apart ' - -

Metre, Centlmetre Mllhmetre I m!{mt yau can put ::f:t

“ ‘ v endofametrestickon

s - v +your partner’s shoulder NS
- . S - S and the other end on e %,

I. THEMETRE (m)v oo | S yohr shoulder, Look at ’
| ' C — the space between you.,
A DEVELOP AF EELING FOR‘THE SIZE OF A METRE , . v

ick up one of the metre
icks and stand it upon the
. floor. Hold it in place with
one hand., Walk around the
) stick. Now stand next to -

¢

_B. DEVELOP YOUR ABILITY TO ESTIMATE' IN METRES y

S0 thstick, Withyourothe | ¢ (. Y Now you will improve your ability toe timate in metres.
EN hand, touch yourslf whete - '  Remember where thelength and height bf a metre was on your
the top of the metze sick- - -b»ody o : .
. comes on you. - - ' . S
, Co ¥ o exch of the followmg 1tems: \ .
o o . . o , Estlmate, the size of the 1tems and write your estimatetin e
S THAT SHOWHIGH AMETRELS! - "« ' ESTIMATE column. Measure the size with your rletre stick
1 LT , and write the answer in the MEASUREMENT column,
| ‘ ,, " Decidéhow cloge your estimate was to the actual measure If
2. Hold one arm out straight your estimate was within 25% of the actual measure you are a .
at shoulder height. Phit “Netric Marvel”  ° ‘
4 themetrastick along this n
v amuntiltheend hitsthe Mo ! * How Close
end of your fingers. Where Estlmate Measurément, Were You?
N is the other end of the ) (m)* o
. metre stick? Touch your- L Heightofdoorknob B -
self at that end. } j‘om floor. ' P
Co . 2/ Height of door.  + . __

. o - 3 \Len-gt‘h of table.
/" THATIS HOWLONG A METRE I |

"Q ' . . =
- 4 mdth‘of‘tabn\\:-
- v 5 Lengthof wallof -

» ' Ce . thisroom ¢

<
<3

- 6. Distance from
yowto wall. -

: BRI ' . ( | A ‘
- ot Exercise)

‘ : \ . . (continued on next page) R
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B. DEVELOP Y@UR\ ABILITY TO ESTIMATE IN CENTIMETRES

a

L

7 ) - | N '

' ] \ g L s

THEC TlMETR@(cm) S

There are 100 (‘enhmétres inoné. metre If therp are 4 metm and

centlmeges you write 403 em [(4 X 100 cm) +3 cm 400 m '

‘*3cm]i .. v “ s ¢
d

l{/:-

A DEVELOP A EEBLING FORTHE SIZEQE A GENTIMETRE

'“\‘lu

. v

3

How wldq is 1t} . o

.ﬁ .

Hold t,bdﬁetnc iler agamst the width of your thumbnall

s

)

\C

2 ‘Me‘hsure yourthumh from'the flrstJommo theené f £

1" ’Cm‘ ‘?'( LN

)

. '{h L N
Use the meﬁnc r.uler to find the wuifn of yoyr pa]m. o
gom. oL
7 Measure,your index b'rvpointing finger, How léng'is 1t" ‘
r'ﬁ g em ! | ,
5 Masuﬁ@our “;nst w1thatape measure. Whatlsthe dlstance :
~“Bround it? _ m ‘ .
\
.6 Use.the tape measuire to find your waist size: ¢m
'g,‘ i \f’ '

You are ?{ow ready’fo estimate in centlmetres For each of the
followmg iters, follow the procedures used for estimating in

metres. ol ,
Y ' ) , .

[

imate Measurement * Were You?

(cm)

‘ ;(cm) .
1. ‘Lelﬁh of apdper « - \

Cclip. v

9. Diameter (width) .
of a coin,

3. Widthofa
ﬁ\ostage stamp.

4, Lengthofa
+ . pencil.

5. Width of a sheet
,of paper.

~ HowClose

f

4

) . W .THMLLMETRE (mm)

A
K’t

' [
P
There e 10 mllhmetres in one csvntynpm When ' a%wasureme?f’{

N 2 centimetres and 5 millimetres

ol write 25 mm*((2 x 10 mm) |

+5mm ZOmm%Smm] TherearelOOOmmmlm

l

A DEVELOP A FEELINGF OR THE SIZE OF 4 IVHLLIMETRE

!

Y v

6.,

\

jes Thlckness ofa paper chp wire, .

20 Thlcknessyc{f your fmgemaLI

3'. Wldth of your fmgemall

- 4, Diameter (mdth)of acoin, o
¢5,  Diameter (ihjélgn%ss)‘of your pencil.

. 6/ Width of a postage stamp?

B.

o

¥

‘ Usmg a ruler marked in mﬂhmetres measture;

——

!

Is ‘e

—mm

mm -
mh

‘mm

¢

)

“mm

» T '
DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

You are now reaify to-estimate in millimetres.” For each of the
following items, follow the procedures used for estimating in

metres, .

(

Thickpess of a
nickel.

Diameter (thickness)
of 8 bolt.

" Length of abol,

« Width of a,shget
« of paper,
5. _Ih&kness of a board

ordesk top.

o £
6. Thickness of a=g.x:

buton. ",

4

‘b

How Close

Estimate -Measurement Were You?

(mm)

- (mm)

Exercise 1

13
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; AREA MEASUREMENT ACTIVITIES’

Square antlmetre Square Metre

. 4
o g ) ~ Yoware'now ready o develop your ablhty to eshmate
‘ ' insquare cenhmetres o : ‘
~ N ¥oU DESORIBE 7HE #EA OF SOMETHING‘%U ARE ., T | i
SAYING HOW MARY SQUARES OF A GIVEN SIZE IT TAKES TO ' Remember the size of 2 square gentlmetre For e? h of the
COVER THE SYRFACE: | & N / following items, follow the procedures used for estimating in”
b N \ . P metres. T
- L THE SQUARE CENTIMETRE em) SR UV DU * HowClose
(o) Nt [ " / o : ‘ Estum*te Measurement Were You?
A. DEVELOPAFEELING FOR kSQUA@CEN’PIMETRE , V : - (em?) (0{1/)/ TR
t » ' , [
‘ . J , ¥ , t
N L “Takeaclear plastic grid, or use the grid on page6 /1’/ L Indexcad. ’ ' t e
. L} 1 . ) . Coy l‘. ' N ‘ -
9. Measure the length and width of one of these sg_tall 7 2 Bookcover — —
- squares with ?;centmtetre ruler. " 3. Photograph. AU RN S B
’ THAT 1S ONBSQUA ENTOMERE! L Vggowpmeor RN
; | RELET _ # " desk top? . L 2 \ -
3. "Place you‘t fingemail over the grid. About how many- L | ' "
squares does i take to cover your fingemal? | . .
' " - 2 ! . \ . ' .
R =4 I /I‘HESQUARE METRE (m?) - i

4, Ptaceacom over the grid. About how mahy squares

does it take to cove? the coin? em? ; *

5. Place a postage stamp over the grid. About’ how many '
squares does it take to cover the post,age stamp‘? ‘ R ¢ Tape four metre SthkS together to make a square which

A Dev}m’e AFEELING FOR & éQUARE METRE

ot : ‘ ;i one metre long and one mefye: w1ds "
* 6 Place anenvelope over the grid. About how many | .2 Hold the squaré up with one side on the floor to.see how
squaresdoes it take to cover theenvelope? ~ © * - bigiti s,
‘ mt, . . | | + 3. Place the square on the floor in a comer. Step back and
) 7. Measure the length and width of the envelope in centi: . 'look. See Hiow much floor space it covers.
. 1 e . : T ’ .
metres. Length cm; width cm 4.~ Place the square over table top or desk o see how
A Multiply to find the area in square centunetres C much space it cov , '
cm X Lem= ____em?, How ‘ | o ) ' .
. close are the answers you have in 6, and in 7.7 5.  Place the square against the bottom of a door. See how
! ' | , . ‘ : ’ much of tH¥door it covers. How many squares would it
i; ‘ \ - " {ake toeﬁover the door? - mt
. , . - —— )
' ‘\ S . - - THIS IS HOWBIG A SQUARE METREIS! 4

Y

L ]

s | \ Exercise 2
e o *(continued on next p?e)
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+

g,

'

A\ o | | |
X', DEVELOP YOUR ABILITY 10 ESTIMATE IN SQUARE CENTIMETRE GRID * -
METRES s e _ | }& -
o - A 1o
u'are now ready to estimate in square metres. Follow the !
procedures used for estitating in metres, . '_ o '
¢ " How Close
‘ ! Estimate Measurement Were You? .
' @) (o) |
1" Door. ’ ?? | . “ ) 4
"0 Fulldeetof e - M \)
newspaper. . ‘W- o
3. Chalkboardor’ /o . , :
bulletm board, o 4 |
4 Foor. " Tﬁ_ __
5l ) DRI
6. Wall chart or poster. / v .
‘W v i -‘ ¢ ! + ]
7 -Side of fle cabmet - - |
e ) - . !‘ )
v L e
N 3‘ 1 ;‘ Jﬂ
! f .‘ L4 - w
v g :
J I ~
. | " E ‘ ! Jp 0 M ¢ N
‘ ' ! Nl o e
. By :
i . Q 9 " ~ h ‘Z.J'g:
L] A\
. i ;
\ T
' ’ ! \\ ' ' é ' , |
: . L
THE CENTER FOR YOCATIONAL EDUCATION  Exercise 2
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K A ! . R " N .7
. VOLUME MEASUREMENT forvimies: = N
N
Cublc Centlmetre Litre, Mllhlltre Cublc Metre - .o
' el T
1. ~ K ; . :
L THECUBICCENTlMETiVE () b . S
"B DEVELOP YOUR ABILITY TO ESTIMATE IN cumc
| \A DEVELGP A FEBLING FOR THE CUBIC CENTIMETRE L aNThEmS | |
| ﬂl Fck p  olored plastlc cube Vessueitslength, ' / +~ You are now ready to develop your ayility to estimate ¢
. l\’ ight, and width in centinetres. - .r incubiccentimetres, , !
- TR UHATISONECUBICCENTMETRE! N . | ° P
o | ' | P Reme

mbjex the size of a cubic centimetre. For each of

\,
b

2." Find tevoume o plfictivebox. | 4
¥ metres.

' j S | PlaceaROWof cubes agamst the bottom of offei o e .+ HowClose
o of thg,b?x How frany cubes fit in ‘the rowd)/ * | S Estlmate hkasure;mnt Were You?
. b, Place'another ROW of cubes ag‘mnstmad' ining side = AR - (o) ( (em ),
[ of the box, How many rows ft inside the box - y1 Indexcard fie . a
" to make one la ! . - : | hox. . i L)
_ , yer of cubes? . . ; - et —
L How meny cubes in each :ow': S 2 Preezer container, — ) ——
chu/mny cubesmthe layer in the bottom of the ' \3 Paper chp{ox : 3
| o ot L 4 Boxofsfaples B ] f
P e StandaROWQf cubesupagmnstthesxde of the box, ™ L R |
* ~ Howymany LAYERS would fitin thebox? __ " II ’IHELITRE “) '_ - “ B . \§
. o , -

" How many cubes in each layer" -

v,

VN g A ﬂEVELOP A FEELING FOR A LITRE

// How many cubes fit in the box altogether” l 8 h" ,
oy . THE VOLUME OF THE BOX 15 CUBIC § L Takeaone ltre beaker and fil it with water. #
W ,‘ CENTI RES T ' : -/ 2. Pour the water into paper cups, filling eachasfullasyou
R d. Measure ¢ elength wndthandhenght of the box in ﬁ : \usually do. How many cups do you ﬁll"
centlmetres Length cm; width ___cm, | |
height S TMUI 1 these nurbers £o ind 3 THAT lS HOW MUCH lSINONE LlTRE L
’  the volume in cubic centimetres S 3. Filth ht:%contamer withrice. , - o
o my___emx __oem= i cii., > THAT IS HOWMUCH IT\TAKESTOFILLAONE |
L | Are the answers the sgm'e%c.and b LITRE CONTAINER! ' s
‘ | q | . . . , : | | , ’ ! ' ) . ‘ ) ' | ,'\
THE CENTER FOR VOCATIONAL EDUCATION N \ S Exercise 3
. oo L | o ~ - ' (continued on next page)




v \\‘ . 4 LY . . a . ﬁ v ) o \ . - | ) {

el : ‘ ‘ ] A L : 3\ ‘
8 i ) P ' . .
lf B . QEVELOP YOUR ABILITY 0 ESTIMA'TEIN l)gilzs "B rDEVELOP \'%JR ABiLITYTOESTMATEINMLLILlTRES .
ou are now re ytodeve’lop your ability to estimate ' You.are now ready to estrmate in milllitres. Follow the

two and one-half litres, you wnte251g \procedures used for éstrmatmg mefres. . -—+ S

. 25lrtres 1q write one-half litre, yor(wnte05l o5 | v A HowClose%H
. .\.‘:F- lrtre To wnte. woﬁthhre&fourtrrs litres, you wrr/te s Estrmate Measurement Were You?
| 275, or275 litres. o o (ml) 7 ) K
| For eachof tho following items, use the procedures for 1 Sf-“j‘" Juice canj v; ‘ — — -
k.%t;matrng in metres ""&9 ow Close. A ;Pa"per.'cup‘or tea g o o f \
;o 5 Sy Totinate Measurement You? $ - ‘ "
| % LR S R b 3. - Boft drink can.
\' l Mediumsize - o L
" freezercontamer 4 B";,?tlgi .
Lafle frezer S . o o
_1;;‘ contamer £ R - o IV THECUBIC ME‘]'I}g((m’) o ;Jo
3 Small freezer \ . o -
o ‘container, \ - DEVELOPAFEELING FORACUBIC MFTRE -
II r \. ' + J,‘)—_ / A * .
\ , 4 ﬁottle orjug, . ' "= — 4 1 Place a one mette square on the floor next tothe wall / y
m TrrmrfLrerE(mr) T - Lo Measureametr&*’th '

B!\
A ltre i 500 mrllrhtres or 0 5 litre = )0 m THAT B THE VOLUME OF ONE CUBIC METS

~ J ' | i
1]
~ F | B DEVELOP YOUR ABILITY T0 ESTIMATE IN QUB}C METRES

, ! ' e .
ﬁ.-\‘ S 3 "Picture a box th woul frt into tha space.
ThereareIOOO mrlhlrtresrnone litre/ 1000 1l = litre, Half o '

A DEVELOP A FEBLING FORAMILLILITRE |

Jl .
© L Exammeacentrmetre cube. Anythmg whlch holds j ' K . For each of the fo[lowmg 1tems follow theestrmatmg proced J
' lem? holds 1 ml. ures used before S \

i ‘ o gi . g \
2. Fillal millilitre measurmgspoon wrthnce Empty the : d ' ,& timate Measuroment rlm glﬁs |
. spoon into your hand. Car¥fully pour the rice into & o (m) @) 4

\ . small pile onashegt of paper. y o '( , o
| 'TH@TISHOW CH ONE MILLILITU ! Offic'edosk-- L S ]‘r

9.
f

3 Rl theSmlsp f with rice. Pour're rice mto another -2 File cabinet.
pile oh-the sheaof haper. ‘

THAT 15 5 MILLILITRES, OR ONE TEASPOON'

P o °
* 4. Filf'the 15-ml spoon yith rice. Pour the rice mto,a third
pile on the paper ’

M ISl5lWLLILlTBéES ORONE TABLESPOON' BT L

./ ‘ \_‘e p — , . .
| @""“\’“WW‘“W‘W B Exercise 3

o

3. Sallroom.




. MASS (WEIGHT) MEASUREMENT A

“Kilogram, Gram |

‘I'

|

.,

.
] ’

!

object.  This amountNsalways the sadhe unless you add ot subtract sone
matterz}rom the object. Weight is the term that most people use when

P

'R ﬁ

s | N
1

; | o
! ~ . !

AN
CTIV]

1B

The mass of an ‘object is a measure of the amount of mat,fer in the

‘iey mean mass. The weight of an object i affected by gravity; the

mass of an object is not. For example, the weight of 4 person on earth

‘might be 120 pounds; that same pefspn’s weight on the mobn would be
20 pounds. This difference is beeausg the pull of gravity onthe moon

isless than the pull of gravity on earth. A perdon’s mass on the earth
= and on the moon would be the same, Th‘e metric system doesnot
- measure weight--it measures mass. We will use th& term mass here,

e

A quarter of a kilogram can be write
~ Twoand three-fourths kilograms is written as 2.75 ke.

. The symbol for klogram s kg, - >
* There e 1000 rams i one ioram, 951,000 ¢=1 kg,
.~ Halfa kilogram can be written as 500 f&orO.E kg

The symbol for gram is g { } L

L)

as {250 g,or 0.25 kg.

- THE KILOGRAM (kg)

'/a

 DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or scale, find the mass of the items on the table,
Before yop find the mass, notice how heavy the object “feels”
and comphre-t to the reading on the scale or balance.

A \ s

'
. S
.
d ¢
]
.
A
B
N\
/

R~

L
2
3
)

3 ~ Your own mass.

B.

L

—

(L)

3. | Large pur‘seﬂr
. blriefC9‘sL./(7

o

4

| Mass j
N

Bag of sugar.

‘%l\ogram bos. : :
Textbook. =~
Package of paper. —_— _
Cael

. . ' ‘ ‘ { y .
DEVELOP YOUR ABILJTY TO IQS'Q\TE IN KILOGRAMS

e A

For the following items ESTIMATE thé\.ass of theabjectin

kilograms, then use the scalé or balance to find the exact mass

,~of the object. Writaghe exact mass in theEASUREMENT

column. Determine h 66 your estimate js:
oY Howlow
Estimate - Measurement  Were You?
(kg (kg -
Bag of rice. | | L.
Bag of nails. k ’ f .

Another persori.
A few books.

" Exercise 4
(continued on next page)

WA
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' / ( 5 ) ' .
] /: L,l l‘ ;_' o \'f
RS a .
. . ‘ ‘ . " co0 . ,\//‘ : .
l( THE GRAM (g \- S
A DEVELOPAFEELINGPORAGRAM . b

" Takea colored plastlc cuba. Ho dmwapphmd
Shake the cabe iy yauraim as if shaking dice. Feel the
. pressure on your hand whien the cube\km motion, thety
. wher;’ it is not in motion.,

Iakea econd cube and attach it to the flrst Shake the
. cubes m?gst dne hand and therithe other hand: rest

the-cubes;near the tips of your fmgers moving your
hand up and down.

THAT IS THE MASS OF TW0 GRAMS!

* 3. Take five cubes in one hand and shake them afbund.' I,'__”fy'?:
THATHIS}THE MASS OF FIVE GRAMS!
™~ '

THAT I§ HOW HEAVY A GRAM [su _._§ (_V used for estmatmg in kllograms

’
it

B DEVELOP YOUR ABILITY TO ESTIMAT EIN GRAMS

bl

- -You are now ready to 1mpsove your ablhty to estlmate in -

9.

" :grams Remember how heavyhhe 1 gram gbeis, how hea
the two gram cubdare, and how héavy thegfive gram cubes ¢

are. For each’of the folloW"ng items; ‘follovi the procedlirss '
w; | B . HowClose
v‘ : Estlmate Measurement Were You? -
: o B e, .
. 1. Twothumbtacks. AN
™ | ~ RSP
2. Pencil — ‘
3. Two-page letter . l | .
. and envelope, / ,
4. Nickel, ‘)
5. Apple. - . i
6. Package of L
| "mrgarﬁne. N ~ - \
Vo
’ ' {
T S
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TEMPERATURE MEASUREMENT ACTIVITIES

| Degree Celsrus
" 1. DEGREE CELSIUSEC) ’
. Degree Celsius ( C) is the metnc measure for temperature « a
1
A DEVELOPAFEELING FOR DEGREE CELSIUS L /

TakeaCelsrusthermometer. Look at the marks on rt.\ -

1. Find Odegrees

WATER BOILS AT 100 DEGREES CELSIUS (100 4C)

2.+ Find the temperature of the room. °C. Isthe
‘room cool, warm, of aboutright? &

3., Put'some hot water from the faucet into  container.
. . Find the temperature. °C. Dip your finger -
+* quickly in and out of the water. Is the w rvery hot,

hot, or just warm? '

4, Put some cold waterin & contaner ¥ith & thermometer
Findl the temperature. _ °C. Dip your firgerinfo
the water. Is it cool, cold, or very cold? .

5. Bend your arm with the inside of your elbow around the
bottom of the thermometer. After about three minutes
find the temperature. °C. Your skin tempela
ture is not as high as your body temperature

NORMAL BODY TEMPERATURE IS 37 DEGREES
CELSIUS (37 C).

AFEVER 1 39°C.
" AVERY HIGH FEVER IS 40°C.

WATER FREEZES AT ZERO DEGREES CELSIUS(0°C) - -,
L

1 -

t
\

" B DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

. water.

 floor. ;

CELSIUS

For each item, ESTIMATE and write dow,n.IrE\v many degrees

Celsius you think it is. Then measure and write the MEASURE-
MENT. See how close your estimates and actual measure:
ments are. : '
B oW Close ,

Estrmate Measurement bre You"

: (0 (0
Mix some hot and ,

- cold waterina

container, Dip-your
finger info the

s

Pour out some -f

the water. Add some : .
hot water. Dip your :

finger gurcklg into
the water.

* Qutdoor tempera-

 ture. . )ﬂ“ i

Sunny window sill
Mix of ice and water. _Z
Temperature at

Temperature gt |
ceiling.

Exercise 5
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OBJECTIVES !
The student wil recognize and use the mefric
terms, units, and symbols used in this occupa-
tion

9 Given a metric unit, state its use in this
occupation,

 Givena measuren?xent task in this occupa: /
tion, select, the appropnate metric unit |
and measurement tool,

SUGGESTED TEACHING;SEQUENCE |
L Assen;ble metric measurement tools (rules,
tapes, scales, thermometers, etc.) and
" objects related to this occupation.
2. Discuss with students how to read the
tools, -
' ‘ '
3. Present and have students discuss .
Information Sheet 2 and Table 2,
. Y
4, Have students learn occupationally- |
related metric measurements by complet-
ing Exercises 6 and 7,

5. Test performance by using Section A of :
 “Testing Metric Abilities.”

¢
L4

= THE CENTER FOR VOCATIONAL EDUCATION
- - .

v
\ -
—a

. ' ' ' '
4 i - .
S L
. [ : ‘/._ \ ' !
! A
1 . . 1

METRICS N TH OCCUPATION

Changeover to the metric systerttis under way, Large corporations are af y using *
metric measurement to st‘.'xtnpete in the world market. The metric system has beeh used in
various parts of industsfal and sciéntific communities for years, Legislation, passed in
1975, authorj an*orderly transition to use of the metric system. As businessesand
industries maﬁhls metric changeover, employe will need to use metric measuremeﬁt
in job-related tasks.

\ .
Table 2 lists those metrlc terms whyich are most commonly used in this occupation,

- These terms are replacing the measurement units used currently. What kinds of job-
related tasks use measurement? Think of the many different kinds of measurements you

now make and use Table 2 to discuss the metric terms which replace them. See 1f you

can add to the list of uses beside each metric term,

[

Information Sheet 2

29
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. . e B 2 "o ‘ ‘
antity : \ Uhi_t - : ~ Symbol Use’ g”
Length nillimetre mm i Drafting paper diniennions; designs drawn to seale; /
. ST . button thickness; button spacing, K
1 g r ' o [ L
! P : = y .ok _' ( ;
centimetre - om ¢ Fabric width; patterns; actor's measurements;
o : ‘ ironing boarg; work tables; seam and dart lengths; .
’ zippen;dui ; shoe &izes. : ) .
v : — 7

oo ;o melre ! m.. . - _ Fabric yam, thread, and tape lengths, ¢+

Area square centi'njétre cm? . Sketeh paper; pattern paper.
}‘ squafe meize' m? Fabric; acting space; workvspnoe&;'s\torage area. |
Volume/Capacity milliltze o m ) > Witer; coanng Tuid; dye soution;filing steam
and mangle irons; sewing machine oil; sprays, ;=
litre 1 ‘ oo
, cubic metre ; m® ! “Storage and shipping space.
Mass gam | g - Period and dance costumes; shoes; Wespons; ron;
i — - - , portable costume racks; dry chemicals; heavy sewing,
kilogram kg machine lubricant; pins; shipping charges.
Dilution or Concentrétes grams per litre gl Mising rate of powdered dye to liquid. _

) ‘ _ . 5
T milllites per litre mil Miig e of i By conenml iy
Temperature degree Celsius °C Pressing; mixing and using chemicals and dye

: ‘ ’ solutions, !

THE CENTER FOR VOCATIONAL EDUCATION “F\ble 2
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\

TRYING OUT METRIC UNITS | | -
To give you practice with metric units, first"estimate the measure- | - J o ,| Estimate | . Agtudl
. ments of the items below. Write down your best guess next to the item, : '
Then actually measure the item and write down your answets using the ilﬁ. Milk container .
., - correct metric symbols. The more you practice, the easier it will be, ‘ ‘
: | 1f Dyetub - N
5 Estimate Actual \ .
: 18. Small box or package )
' J‘ength - 7
UL Balm width d Pmboxr .
. 2. Hand span 20.Softdrink can
3 Yourheight - 21. Coffeecup , |
4 Lengﬁ)'ofshears 22, , Steam or mangle iron reservoir )
5. Index cards’ ‘
- Mass
6. Length of your arm 23. Textbook* <1
‘ \
7. Lengthof uttng tabe .. 24. Nickel -\
8. Leogthof s e Q>\ 25, Younelf \,
) 9. Width of shoulder ( 26. Bolt of fabric \
. - \ ¥
Area ’ 27, Box of pins
10, Desk to " . |
= ' 98, Alire of water (net) |
11 Area of cutting table ' /
» 12. Workroom floor Temperature j
29. Room
"+ 13, Sheef of paper T ;
‘ - 30. Outside
14 Piece of fabric
31. Hot tap water..
Volume/Capacity . — — ;
15, Measuring cup (metric) 2. Lighted stage during rehearsal
. : ¢ : o ) L
, wamnmmmswwm ‘ v S Exercise6 ,
’ ' b:

33 .



1 Dimensons 3 rting ppr

i ' A

COSTUMING WITH METRICS

" 4. Actors shoe leﬁgth

9. Height of mas ht
10. Quantities for mixing dye solution
from powdet )
' fn Size of your‘waist | | N
12, Volume of sewing machine oil
13, Amountoffabsc for Elzabethan govn
14. Length oUn inseam |
,1'5'1 Rseofastp

" 1t is important to know what metric measurement to use. Show v /
+ 19, Capacityof storage cabinet - _
what measurement{o use in the following situations. L P ;yp SLOTRgE CAIES ]
| - O © | " 20." Shoe heel height /

g "21,.- C‘apgdity of button box

2 Temperattxre ofdyexx\lutxon

; : 14
Jhachine

92, Temperature of watet in washing | .

3, Igngthofmq ; I

b Hem length (

6. Mass of breast late
4

R

4. Width of fabric

'8, Mass pf box of pins

1. Ateaofaf acting spage

7

17, Area of window

18, Mass of total costume :

N

/

‘ u THE CENTER FOR VOCATIONAL EDUCATION

b3
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UNIT

" OBECTIVE

The student will recognize and use met-
ric equivalents.

®  Given ameftic unit, state an equivalent
. inalarger or smaller metric unit,

SUGGESTED TEACHING SEQUENC

Make available the Information Sheets
(3 -8) and the associated Exercises
(8- 14), one at a time.

1.

s soon as you have presented the
. Information, have the students complete
each Exercise. y

Check their answers on the page litled
ANSWERS TO EXERCISES ND
TEST.

(W

Cl,‘%

I
Test performance by using Section B of
~* “Testing Metric Abilities.”

N

‘ mlﬂl’mllllﬂllIHIllll‘llll,lllllllll]lll

" Now measure the paper

J4mm=3cm+4mm , '
= 3em+ 0.4 cm - '
= 3.4 cm. This means that 34 mm is the same as 3.4.cm,

METRICMETRIC EQUIVALENTS

Centimetres and Mllhmetres

r“:@

T ﬂwwmwwwwmmw T
12 3 4 5 b

b
o 6

N .
ok at the pncture of the nail next to the ruler; The nailis 57 mm long. Thisis 5 cm+ 7 mm
Tkere are 10 i in each em, 5o 1 mm = 0.1 em (one enth of a centimetre). This means that

7x§‘m-07cm s05Tmm = 5em+ 7 mm
\. . =oem+0.Tem .
= 5.Tcm. Therefore 57 mm is the same as 5.7 em,

clip. Itis 34 mm. This is the same as\3cm+ _mm. Since each
millimetre is 0.1 cm (oneﬁnth of a centimetre), 4 mm = cm. So, the papet clipis

/

'Infbrmation Sheet3

)

t I

\

1

Now you try some. )
a) 26mm= em e) 132mm = em
b)5mmE . _om f) 802 mn = o
") Ymm=___ o §) 1400mm = em
d) 680 mm = o h) 2307Tmm = em
. .....Exercise8.............
/ ‘&.' ‘&‘

31




.(Metres, Centimetres, and Millimeﬁres

| There are 1'000 millimetres in one metre, so *

e
/
A&' i

. ¥
\"’tﬁ&

There are 100 centimetres in one metre. Thus,

*Im= 2x100cm= 200 cm,

= 3me= 8x100em= 300 em,
§m= 8x100cm= 800 cm, .

36m-36§100cm=3600cm.

2m= 2x1000mm= 2000 mm,
3me 3x1000mm= 3000 mm
6m= 6x1000mm= 6000 mm,
Um=24x1000mm=24000mm o

From your work with decimals you should know that

~ one-half of a metre can be written 0.5 m (five-tenths of a metre),
| one-fourth of a centimetre can be written 0,25 cm

| (twenty-t"qe hundredths of a centimetre). ¢
This means that if you want to change three-fourths of a metre to
millimetres, you would multiply by 1000. So ,

075m= '(}75 x 1000 mm

o ,I;);—gxIOOOmm

10
= 75x100mM
= T5x10mm . ’
= 750 mm. This means that 0.75 m = 750 mm. J
— ~
o . " Information Sheet 4
Fillin the following chart.
metre centimetre | millimetre
m m mm
1 100 1000
2 200 3
3
g 1]
. 5000
08 80
06 600 |%
. \ 25 I '
’ 148
639 i ] .

Exercise 9

“
’ i

A

Al

".‘ ‘

Millltres to Litres "
There are 1 000 milllitres in one litre. This hmnq that

- ' 2000 millilitres is the same as 2 litres,
00l the sfme s 3 lites,
~ 4000 ml s the same as 4 litres,
12 090 m is'the same as 12 litres.

J

\

Since there are 1 000 milltres in each lifte, oné way to change il
litres to litres is to divide’by 1 000, For example, '

'

1000
o, 110m = TR e L. o
r Y ’ .

' 2000
2000 » S0 e s :
And, as a final example,' ‘ ' J

8000 .
=== |itres = 28 litres. o

28 000 :} =00

f ik

What if something holds 500 ml? How many litres is this? This 1& ,
worked the same way.

500 ml g lte e fvetenthsof e ). S0 500

' s the same as one-half (0.5) of a ltre. *

Change 57 millites to uujsf

57 ml TT)Z_'(]) litre = 0.057 litre (ffty-seven thousandths ofa’

litre). b A‘," "

. |

’

‘Information Sheet 5

Now you try some. Complete the following chart. )
millilitres litres -
(mi) m 1 :
3000 3 ‘
. 6000 . | -
) e 5|
| 17000 1.
) ‘ ’ T .
() S S
'"."*-uw«--‘r-r-..-“.“,v....?oo B
09
230
— | 04
A ‘ \
Exercise 10

/




, ‘18 I : : - — ' \ ( \ ‘ le ‘
| Litres to Millilitres -~ Kilograms to Grams
| What do you do if you need to change litres to millilitres? Remember, To change kilograms to grams, you multiply by 1000,
there are 1 000 mllhlltres in one litre, or Llitre-= 1 000 ml, ' - = .
o 1 kg= 4 x1000g= 4000¢, ‘
So, | ‘ 23 kg=23 x1000g=230004, ‘
1 L | 0.75kg= 0.75x1000g= 750, N
! 2 litres=2 x1000mi= 2000ml, . J
T lites=7 x1000ml= 7000 ml, : | ‘ Information Sheet 8
13 “lites =15 x 1000 ml =13 000 m, y Complete the following chart,
0.65lifre = 0.65x1000mi= 650 m, S
L - J : kilograms grams
. \ . Information Sheet 6 ‘ kg g
I\ow you try some. Completé the following chart. ' Ce -
‘ oy 1 14 7000
litres milllitres _ % 000
] ‘ ml ' 04
. : 0.63 -
2 St , o . é 175 Exercise 13
46 . ‘o ’ |
— [ am Changing Units Jt Work
323 ’ : Some of the things'you use in this occupatlon may be measured in
80 ]\ Exercise 1 . different metric units. Practice . changing each of the following to
, )‘ ' Sy Metric equwalents by completing these statements.
Grams to Kilograms | v
There are 1 000 grams in one kilogram. This means that ; ; 950 xcnl?:f :::::; ‘ lm
2000 grams is the same 22 kilograms, . (Ci ; g%i:lcl:l:glng v :m
5000 g is the same as5kg, | e)0cmoflaceis mm
f') 40 g thimble is
00 gis th 0.7 kg, —
4l 7'0215’ e saime as 8a\ndsoon ‘ ﬁ)500mlofmachmeqllls *ﬂ]!\
» To change from grams to kilogtams, you use the same procedure for > ; ggm n;sgle]:s o i
changing from milllitres to litres, ) "I\ Lo m body height s . . o
SN j ) 0.5 m>ofdgbric is em
' - Information Sheet 7 k) 2 litresof watef 5 ‘ . ml S
Trythe following ones.. . e )) 30 cm cutting shearsds_—_- - -y
- e -+ m) 0mofelasticis , - cm
: gams | kilograms : .
g kg | - ~ n) 20 mm diameter button is ' cm\ v
*0) 290 mm drafting paper is em
4000 4 \ ' , | -
gom ‘ ' s ' ' . b ! i \ A r
' 234000 o ‘ | \
3 . N
300
R, 215 . . Exercise 12
-~y THE CENTER FOR vocnmouq; EDUCATION N Exercise 14 /
»
Q
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UNIT

) OBMEETVE
The student will recognize and use

"instruments, tools, and devices for mea-
surement tasks in this occupation.

- Given metric and Customary tools,

instruments, or devices, differentiate
between metric and Customary. -

" Given a theatrical costuming measure-

ment task, select and use an appropriate
tool, instrument or device. @

. L b
- Given a metric measurement task, judge

the metric quantity within 256% and
measure within 5% accuracy.

SUGGESTED TEACHING SEQUENCE

L

Assemble metric amijuatqmary “
measuring tools and gevices (rules,
scales, °C thermometer, wrenches,

 measuring cups, tapes, hem gages)

and display in separate groups at.
learning stations, »

Have students examine metric tools and
instruments for distinguishing character- -

istics and compare them with Customary
tools and instruments.

Have students verbally describe charac-
teristics. :

Present or make available Information
Sheet 9. . ’

Mix metric and,Cu\ston‘mary tools or
equipment at leaming station. Give

+ studenf} Exercises 15 and 16.

"Teﬁ performancé by using Section C,,
-+ of “Testing Metric Abilities.”

; THE CENTER Fpp; VOCATIONAL EDUCATION
e W\ BN Lt

LY
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* SELECTING AND USING

MET IC INSTRUMENTS , TOOLS AND DEVICES -

Selecting an improper tool'or misreading & gage can ‘result in a failure fo obtain fit and
maintain style, drape and line. For example, construction of a period shirt with a 40-nch ._
neck ingtead of 40-cm neck will esult in  waste of time, effort, arid materials, Hereare
somme suggestions:

1 Find out in advance whether Customary or metric units, tools, instuments, or
products are needed for a given task. o

9 Examine the tobl_ or instrum’ent’bgfore usingif,, -

3. The metric system is a decimal system. Look for units marked off in whole
numbers, tens or tenths, hundreds or hundredths,

5. Lok for decimal fractions (0.25) or decimal mixed fractions (2.50) rather
than common fractions (3/8) on tapes, rules, and gages. *

4. Look for metric symbols on the tapes or gages such as m, mm, kg, g, kPa.

(

6. Practce selecting and using intruments and deviges

7. Don't force bolts, wrenches, or other devices which are not fitting properly.

8. Practice selecting and using tools, instruments, and devices.

)

13 )

Information Sheet 9



- WHICH TOOLS FOR THE JOB? | MEASURING UP IN COSTUMING
Practice and prepare to demonstrate your ability to identify, For the tasks below, estimate the metric measurement to within =
select, and use metric-scaled tools and instruments for the tasks given 25% of actyal measurément, and verify the estimation by measuring to -
be.low‘ You should be able to use the measurement tgols to the appro- within 5% OF actual measurement. S
priate precision of the tool, instrument, or task. | ‘ e
' y : Estimate Verify
Select and demonstrate or describe use of tools, instruments, or [ /1 Pants' inseam lengh
devices to: {/ - ~
| | 2. Numbgy of machine basting stitches |
1. Marka hep to be 10 cm from the floor. | per cerntimetre g
2 ,Stitchag‘ar‘ment side seam o be 5 cm smaller than it alread 3. Zipperlength- "'
B, = S
, | ‘ . 4. Hatsize
%. Estimate the cost of  heavy brocade fabric to construct an :
. Itaha_n Renaissance gown. : | 5. Length of hem tape
4. Measure an actor for a fitting. o 6. Buttonhole size
B Measure and cut a pattem for a finger tip length cape, 7. Width of hem _
A | | , ]
6. Determine the length of a storage rack in your costume shop 8. Sleeve length
50 you can hang 30 Greek costumes. : ‘ —
o Lo ‘ 9. Length of sash cord at waist ‘ !
7. Brepare and mix a dye solution needed to dye tights gt a
R o , 10. Distance between buttons on shirt
* 8. Alter the waistband on a pair of men’s trousers, e ; %b :
11 T3Mgth and widtlrl of apieceof .+ Fs
9. Measure and press mark an even hem allowance. fibic: o+ . Wa&f;ﬂ
10. Select a zipper for a costume, ' © & length B ,
11. Measure even spaces between fucks, buttons, snaps, and pleats.' | b, width
19, Determine stitch size. 12. Volume of cleaning fluid in a ' ) i
CIETTIING Sulch iz partly-filled container - ‘
. h ofadart, ’ 7
13. Messure the length of  dt 13. Mass of a large headpiece ,
\ 14. Width of seam allowance
/ / L [
Exercise 15 ° { Exercise 16

!

o _;\‘ﬁ_
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OBJECTIVE |

The student will recognize and use metric

and Cus'gomary units interchangeably in order-

. ing, selling, and' using products and supplies in
this occupation. .

U Gi,\"en a Customary (or metric) measure-
ment, find the metric (or Customary)
equivalent on a conversion table.:

®  Givena Customary unit, state the re-
placement unit. I

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of ;
materials. ..

| 2. Presentor make available Informati‘on' ‘
Sheet 10 nd Table 3.

3. Have students find approximate metric-

Customary equivalents by using -
Exercise 17.

“Tgsting Metric Abilities.”

v ’ v
¢
wq\emm FOR VOCATIONAL EDUCATION
Q g o

gETRICCUSTOMMﬁEQUNAiENTs

4, Test performance byusing Section Dof |

%
ents between systems.
hen a close equivalent

During the transition period there will be a néed for findihg equl
Conversion tables list calculated equivalents between the two systems.
is needed, a conversion table can be used to find it Follow these steps:

1. Determine which conversion table is needed.

2. Look up the known number in the appropriate column; if not listed, find numbers you |*
can add together to make the total of the known number.

3. . Read the equivalent(s) from the next column.

Table ?n the next page gives an example of a metric-Customary conversion table which
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3. :

Below is a table of metric-Customary equivalents Which tells you what the metric replace-
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part %—.«ﬂ‘he
symbol ~ means “nearly equal to.”

' L L‘-T",ﬂf’

’ ) A
1em~039inch  linch®254cm Im~02tsp  ltsp>5ml
I mr3%8fet  lfootx0305m . Iml%007thsp 1tbsp>15ml

Im~109yards lyard>091m 11~338floz 1floz>29.6ml
tkm~062mile  1mile~161km 11x42cups  1oup™23Tml
lem! #016sqin  1sqin ~65 11%2.1pts 1pt>0471

Imt~108sqft  1sqft~009m? 1}1.06gt . 1qt=0951

Im~12sqyd  1sqyd*08m’ 11~02%g  1gal=3791

1 hectare 2.5 acres 1acre~0.4 hectare 1 gram~0.035 0z lozx28.3¢ /
lem® ~006cuin  1cuin®16.4 cm’ lkgx221 11b~> 045 kg# *
o mi 3ttt  leufts003m 1 metric ‘ton = 92051b 1ton>9072kg |

cIm'x13uyd  leuyd>08m’ 1kPax0.145ps  1psi>6.890kPa

L oat
Ml
i,
Ty
[ i -
|

* Adapted from Let's Measure Metric. A Teacher s Introduction to Metric Measurement, Division of Educational -

@sign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 432151975, j :
Information Sheéet 10
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—CONVERSION-TABLES
MILLIMETRES AND CENTIMETRES 70 INCHES
mm om in, | mm o in, mm on in,
109 100 39 10 10 4 1 01 0o
200 20 9 2 20 3 2, 02 008"
300- 300 118 30 © 30 vl 3 03 0.2
. 400 400 151 W0 40 16 ‘ 04 0.16
500 50.0 197 50 5.0 Y N1 05 0.20
0 600 26 60 60 24 [T TR 0.4
LT 7§ 10 0 28 1 T
N Y ® 80 32 3 08 032
W w0 % % 90 35 9 09 o
1000 1000 04 /
INCHES 70 CENTIMETRES AND MILLIMETRES i
in, ‘M mm i, om mm in. o mm-
0 . V%4 g0 1 25 %4 118 03 32
s fRs s 2 5.1 508 104 06 64
3 ¥ 76.2 7620 3 14 2 38 10 95
40 'fm’l.s 1016.0 4 02 1018 n 13 1
% w100 b 127 1010 T T 169
’ 80 1524 1540 : 152 1624 3 19 191
0 1718 11780 7 18 174 18 29 2
W 7 W2 2030 ) 038 2032
% 288 2286.0 9 29 286
/
i
ms CENTER FOR YOCATIONAL EDUCATION - Table 3

49



ANY WAY YOU WANT IT

1. You are working as a theatrical costuming assistant. With the change
to metric measurement, some pattems, fabric, directions and notions
used in theatrical costuming will be available only in metric sizes.
You will need to be familiar with approzimate Customary equivalents
in order to select correct pattern sizes and quantities of supplies for
 proper fit, drape and style in garment construction. You will also
need Customary equivalents to order supplies in metric units. To
develop your skill, use Table 3 and Information Sheet 10 and give

the approximate metric quantity (both numbers and unit)-for each of

. | k) 11/8in.= mm

1) 50em = in
j) 6bmm= ﬂm 1) 43/4in.= em

3. Complete the Requmtlon Form usmg the items lsted. Convert
the Customary quantities to metric before filling out the form.
Complete all the information (Date, For, No,, ete.).

Order the following theatrical costuming supplies:

a) 1 doz. 10 in, zippers

the following Customary quantities. | b )1 Ib. dressmaker's pins
4— ¢ ) 7 yds. of colored teffeta
 Customary Quantity Metric Quantity d)1/2 doz. 4 in. seam rippers
S st it
b) 3in. hem ‘ - —

* ¢) 1/2in. seam allowance REQUISITION, -
d) 3/4in.button Date .
e)5yds.oﬁfmuslin o " I | L A
f) 4 0z, package of powdered dye ' \ .
g)1pt. ofsewmgmachmeoﬂ , — —

) 90 yd. spool of thread - | o No. DateWanted . »
i) 9 0z, ball of Linén thread Deliver to ' |

1) 9in, by 12in, draftmgpaper .

k) 2in.needle " QY | UNIT ITEM
I') 411, oz.of liquid dye concentrate ]
m) 4 in. wide sponge T . " 1"
n) 2 grem of cleaning fhid B ; T
0) 30 in. pants inseam 1

2. Use the conversion tables from Table-3 to convert the following: -
“T4) f5mm- i [e) 30m - m -
b) 8lem = nf) %in = . Requested by |
¢) dem = Cinfg) 4. = em Approved by -
d) 22mm= n|h) 58in. = mm
THE CENTER FOR VOC/ATIONN.‘EDUCATIPN

Exercise 17 .
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SECTION A . | . 6. The comect way to write twelve 11, Estimate the length of the Line
e thousand millimetres is: segment below: o
}1. One knlom is about the mass ‘ i ! ' — Use this conversion table to
cofey b - [A] 12,000 mm, Al 2 . | answer questions 15 and 16,
(A} nickel (B] 12.000 mm Al Bpam
‘ \[B]. 6 centimetres -
[B] apple seed (C] 12000mm / ' N m in. om in,
40 millimetres
(C] buskethal \ (D} 12000 mm (€] 40mi ',:: ¢ 0 89 |1 4
o . D] 14 pasc -
(D] Volkswagen “Beetle” (D} 14 ' < gg 1;: g 1'8
o SECTION B ‘ _ ‘ s %, — -
. ‘ 0. 157 4 1.6
2. Asquare metre is about the - , 5% 107 | 5 20
weaof: | 1. A piece of fabric 200 centimetres 2. Estimate the length of the line % 23.6 ; 2'4
v ment below: o L R .
[A] thissheet of paper tong o has s length o: - N T T
' (A] 0.02 métre S ' 80 316 8 3.2
[B] a card table top : ‘ - (A} 1Y millmetes 90 954 | 9 35
(B] 2metres : — :
[C] & bedspread of 021 o, (B] 4 centimetres 100 394
2 me :
[D] ;a postage stamp :
o (D] %0 metes 1C]. 4 pucas v
- - : D] 23 milligrams 18, The equivalent of 81 cm is:
31 ! [ E s
prerei e nanin: e ingbou 5 nets g S A 18 -
(A} milliitres wouldsbsobe: o , o
_ ; : 13. The metric unit for mass which (B] 319in,

[B] centimetres [A] 150 centimetres ‘replaces the ounceis: ..

[C] millimetres (B] 15 000 centimetres [A] miigram (O] 818in

D) ‘pams 7 C 150omtinets (g D) 81in

’ i i ! s LA ~.
4, An actor's height is measured. (D) 15 centimetze ' [C] litre T

i | . Drem o

(A] kilograms SECTION C \ - o ,

(B centimet . ' > 14, “Qm'muothwd messure 1, Theeqbnlent of 45 cm is:
B e “ 9. To measure in centimetresyou which replaces fluid °“"°Q.'}f: . (A] 167in ~
[C] millimetres would use a: (A] mililitres i S

L " o B] 90in,

(D] metres ' [A] tape ~[B] milligrams o

. : " : (C] 17.7in.
_ [B)" measuring cup | (C] grams
5. The correct way to write twenty ¥ | D] 4in,
e QA IS e [CJ'“leh‘* e D) e :

[A] 2 gms - [D] thermometer '

(8] 20Gm. 10 For e millites ou -

(€] g . ‘ would uses: -

(D] 20¢ [A] tape o ' v
' (B] thermometer : : '
(C] messuringeup * "
(D] see | TESTING METRIC ABILITIES

03
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ANSWERS ‘0 EXERCISES AND TEST
WeRS 0. ;

EXERCISES 1 THRUS -4 Exercise 10 \ Exercise 13 - Part 2.
The answers depend on the items , ‘ = ) 060
used for the activities. . T ograms grams. a) 0o0m. - ,
, LY milltres | ltres R \'s ) 301 wf\‘/
4 ml l
EXERCISE 7 . ’ % ¢) 118in. "
R 7 Y 000 )
Currently accepted metric units of 3000 | 3 ' 11' 0 d) 0.88in.
. measurement for each question are. 6000 | (6) 11 ( ), e) 76.2¢m
shown in Table 2. Standards in each 8000 | 8 (25) 25000 £) 610em
- occupation are being established 14000) | 4 04 100)] - 2) 102em
now.:oarf\vers‘mayvary. : T T 8'535) 1 (?3(5)) . ) 159mn
EXERCISE 8 : 00| 03 o . 1) 197
a) - 26m ¢ 132em 0 | (07) . j) 260in. |
b') 38.3cem f)) 80.2 cm (900) | 09 Exercise 14 k P k) 28.6mm '
¢ 94cm g) 1400 cm 20 [ (0.2 a) 5m ¢ /i) 160cm 1) 121em
co ) 680y B) 20Tem ] @) | 04T ) 02l j) 5000em’ o
\ , -
EXERCISESOTHRU13 ¥ § 0 ;{ g;g‘g H L0BE g
Tables are reprodUﬁed intotal. An- , Exercisell e) $00mm m) 1000cm a) 12-%4em
swgrs are In parentheses. """—. e {) 004k 1) 2em b) 045k
Erercised LW g) 0Bl o) Wem ¢) 637m
| ‘ h) 40mm d) 6-;0.16cm
. | metre | centimetre | millimetre g§~_| 8000 ' e) 2-90.82¢m
m. - m mm 15 (5 000) n‘ EXERCISES 15AND 16 f] 2 0.47 litre
1| 100 |s foep| |46 |46 000 The answers depend on the - :
R I A A M 22U items used for the activities, . TESTING METRIC ABILITIES
o I ) L I A L ¢ |
g o0 . @000 . l—0o8 | (N0 pXERCISELT L c 9 A
G T 600 [ om0 | L8] 0] Tl 2, B 1(1). g ,
A0 T 00 gy 1o +) 185ml i) 56568 By
08 0 80 = ‘ b) T6em ) by ; p 10 )
06 | (601 600} | gams | klogams) o) 1970n Ndem (5;\ 14, A
ool 2| Ble 8 | B ) 6 k) MBam o p e g
T s 18} . _ ) 45n 1) 1sénl . B .
I Ll ' ' 8 A 16 C
—_ 79000 | (9) j‘f.) 113.2.g m) 10.16‘cm ?’ |
+ {93000 | (23) g) 047ltre n) 7.58 litres ; | .
i oy §000) | 8 |- h) 182m o) 762¢m P
300 | (0.3
A\ N )] o ;
w““f“““ FOR VOCATIORQL EDUCATION ' g . COVRNENT PTG FCE: 1976-757-069/6251 Region ho. 5-11
| 99



SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

“

,' IN EXERCISES 1 THROUGH 5 S
o (* Optional) | A
LINEAR - MASS ‘
Metre Sticks Bathroom Scale
Rules, 30 em *Kllogram Scale
Measunng Tapes, 150 cm Platform Spnng Scale
*Helght Measure 5 10 ;glctlyty
Metre Tape, 10
*’I‘;m:ﬂea%;eel n | Ball::: sse?ﬂe with 8-piece
'Y . . .
. Area Measeag Grd *Spring Scal, kg Capacty
VOLUME/CAPACITY TEMPERATURE
*Nesting Measures, set of 5, - |
50ml-1000ml Celsius Thermometer
Feonomy Beaker, set of 6,
50ml- 1000 m!
Metric Spoon, set of 5,
1ml-25ml
Dry Measure, set of 3, . :
50,125,250 ml
/; . Plastic Litre Box ) .
_ Centimetre Cubes \ e
4 ‘ : , /\:“\

THE CENTER FOR VOCATIONAL EDUCATION

The Ohio State Unwersaty + 1960 Kenny Road + Columbur Ohio 43210

._ )

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

i

In his oceupation the foos Reeded to complete Exercies 6,
15, and 16 are indicated by “+.”

A Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, etc.

Drill Bits—Individual bits or sets, 1 mm to 13 mm range -
Vemier Caliper—Pocket slide type, 120 mm range
Micrometer—Outside mlcrometer caliper, 0 mm to 25 mm
range -
. Feeler Gage—13 blades, 0, to 1 mm range

. Metre Tape—50 or 100 m ta A\ |
G. Thermometers—Special purp such as a clinical
thermometer

. " Temperature Devices~Indicators used for ovens, freezing/
cooling systems, etc.

Tools—Metric open end or box wrench sets, socket sets,
hex key sets

Weather Devices—Rain gage, barometer, humndlty, wind
velocity indicators

K. ' Pressure Gages—Tire pressure, air, oxygen, hydraulic, fuel,
etc.

' Velocity—Direct reading ot vane type meter
Road Map—State and city road maps

Containers—Buckets, plastic containers, etc., for muung
and storing liquids

0. Containers—Boxes, buckets, cans, etc., for mixing and
storing dry ingredients

Do

= =

&~ = m

==

Most of the above items may be obtained from local industrial,
hardware, and school suppliers. Also, check with your school district's

|, mathand science departments andor local industries for loan of their
 metric measurement dewces

- lMeasuring devices currently are not available. Substitute devices (i.e., thermometer)

may be used to complete the measurement task,

Tools and Devices List «
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